Importance of extracellular proteins in maintaining structural integrity of aerobic granules.
Aerobic granules developed through self-immobilization of microorganisms are compact and structured microbial consortia embedded in a matrix of extracellular polymeric substances (EPS). This study investigated the contribution of extracellular proteins (PN) to maintaining the structural integrity of aerobic granule. It was found that hydrolysis of PN induced by Proteinase K led to significant disintegration of aerobic granules, whereas a substantial reduction of extracellular polysaccharides (PS) was also observed. It was proposed that hydrolysis of extracellular proteins present in the EPS matrix of aerobic granules led to collapse of the EPS matrix, and subsequent disintegration of aerobic granule. These suggested that extracellular proteins would be essential for maintaining structural stability of EPS matrix of aerobic granules. In addition, it was revealed that production of signaling molecules, such as autoinducer-2 (AI-2) and N-acyl homoserine lactones (AHLs) was also inhibited probably due to hydrolysis of quorum sensing receptor proteins by Proteinase K. This in turn provided an additional explanation for the observed Proteinase K-triggered dispersal of aerobic granules.